We present an analytical expression for the local-field factor G(q) of the homogeneous electron gas which reproduces recently published quantum Monte Carlo data by Moroni, Ceperley, and Senatore ͓Phys. Rev. Lett. 75, 689 ͑1995͔͒, reflects the theoretically known asymptotic behaviors for both small-and large-q limits, and allows us to express the exchange-correlation kernel K xc analytically in both the direct and reciprocal space. The last property is particularly useful in numerical applications to real solids. ͓S0163-1829͑98͒04823-1͔
The static local-field factor G(q) of the homogeneous electron gas ͑HEG͒ is an important quantity, because it represents the extent to which the particle interactions affect the exchange and correlation properties of this idealized system. The importance of G(q) in calculating the properties of real materials stems from the fact that it can be used as a key input in density-functional calculations.
1,2 In fact, approximations of the unknown exchange-correlation energy functional of real ͑inhomogeneous͒ systems involve the second functional derivative of E xc ͓n͔, or exchange-correlation kernel,
where n o is the HEG density. On the other hand, the localfield factor and the exchange-correlation kernel are simply related in Fourier space by
where v c (q)ϭ4e 2 /q 2 is the Coulomb potential. Various approaches to obtain expressions of the localfield factor were investigated in the past. 4 and ⑀ c is the correlation energy per particle. In our calculations we use the parametrization of B from Ref. 4 , 4 for the unpolarized electron gas. The agreement is satisfactory, and is globally of the same quality as that obtained with the interpolation formula originally proposed in Ref. 4 . In panel ͑d͒ of Fig. 1 , we extend the comparison to QMC data for the fully spin-polarized electron gas at r s ϭ100. 13 Despite the fact that this value is well beyond the range considered in Ref. 4 for the parametrization of B ͓Eq. ͑7͔͒, and that in Eq. ͑8͒ we neglect spin-polarization effects, the agreement is still fairly good.
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Using Eq. ͑2͒, and after Fourier transforming, we obtain the expression of the exchange-correlation kernel K xc (r) in real space:
ϪB e Ϫͱgk F r r . ͑11͒
In Fig. 2 , we compare this form of K xc ͑without the first term, which contains a three-dimensional ␦ function͒ with the ͑numerical͒ Fourier transform of the kernel derived from the Utsumi and Ichimaru parametrization of G(q). 5 Besides the very desirable property of allowing passage from real to reciprocal space, and vice versa, without numerical transforms, the present form has another advantage, which is particularly useful in calculations for real solids: the absence of long-range oscillations, at variance with the case of those G(q) which contain a logarithmic singularity for qϭ2k F , as the Ichimaru-Utsumi one ͑see Fig. 2͒ . This singularity is a peculiar property of the homogenous electron gas, originating from its spherical Fermi surface and from the absence of a gap between filled and empty states. Even in the HEG, its existence is not certain, and it is likely not present in real materials.
14 Hence it is better, given the present level of ignorance about the exchange-correlation kernel of real materials and the computational difficulties arising from such a singularity, to use expressions of G(q) which do not contain it, and consequently do not yield the long-range oscillations of K xc (r). 14 570 57 BRIEF REPORTS
In conclusion, we have presented a parametrization of published QMC results for the local field factor G(q) of the homogeneous electron gas. Our analytical form fits the numerical data with the same accuracy as the form originally proposed in Ref. 4 , has the right limiting behaviors for large and small q, and has the additional advantage of being analytically Fourier transformable, a property which greatly simplifies its use in density-functional calculations for real materials.
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